Metabolic activation of chlorpromazine by stimulated human polymorphonuclear leukocytes. Induction of covalent binding of chlorpromazine to nucleic acids and proteins.
Human polymorphonuclear leukocytes (PMNs) have been stimulated with either phorbol 12-myristate 13-acetate (PMA), calcium ionophore A23187 or a combination of both to induce the respiratory burst and myeloperoxidase (MPO) release. Chlorpromazine (CPZ) but not chlorpromazine sulfoxide (CPZSO) inhibited the respiratory burst as measured with lucigenin chemiluminescence. The inhibition was due to interference with processes in the cell leading to the respiratory burst and not to scavenging of produced oxygen radicals that provoke the luminescence. CPZ was metabolized by stimulated PMNs. HPLC analysis revealed formation of CPZSO and an unidentified product. Both products result from decay of chlorpromazine radical cation (CPZ+.), indicating formation of this radical intermediate in CPZSO oxidation by stimulated PMNs. CPZ conversion correlated with H2O2 production and MPO release. The largest CPZ conversion was observed with phorbol ester plus A23187 stimulation. The conversion was reduced by catalase and sodium azide, an inhibitor of MPO, with 70% and 40%, respectively. This indicates only partial involvement of extracellularly released MPO in CPZ metabolism by PMNs. Considerable covalent binding of [3H]CPZ to nucleic acids and proteins of intact stimulated PMNs was observed. This binding was larger upon co-stimulation with phorbol ester and A23187. Azide did not reduce covalent binding. This indicates that covalent binding is not mediated by extracellularly released MPO and that CPZ is probably activated intracellularly. Activation of PMNs and production of H2O2 is a prerequisite for both CPZ conversion and covalent binding. This study demonstrates that phagocytic cells might contribute to drug metabolism and drug-induced toxicity.